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We calculate the spin-0 and spin-1/2 charged unparticle loop contributions to the Higgs diphoton
decay within an unparticle gauge model and show that they can signiﬁcantly enhance or suppress
SM predictions for the same. In the SM limits of scalar and fermion conformal dimensions, dUs → 1
and dU f → 3/2 respectively, our results exactly reproduce the contributions of the spin-0 and spin-1/2
particle cases. Furthermore the decoupling from the Higgs boson occurs only for the spin-0 case in the
critical limit dUs → 2. Using the recent ATLAS data which reported an excess of diphoton decay rate of
SM-like Higgs boson around 125 GeV, and taking into account the vacuum stability and perturbativity
conditions, the parameters of the gauge unparticle model are constrained.
© 2013 The Authors. Published by Elsevier B.V. Open access under CC BY license.With the LHC now colliding hadrons with unprecedented beam
energy, a new era of particle physics is being unearthed. Running
only for about three years the LHC already met the main challenge
it was designed for when both ATLAS and CMS Collaborations an-
nounced the discovery of a new particle of mass 125–126 GeV
[1,2] having properties for now compatible with those of the long-
waited and celebrated standard model (SM) Higgs boson. While
conﬁrmation is awaited exploiting current data for beyond stan-
dard model (BSM) physics is already in progress.
An important window in this regard is the Higgs diphoton de-
cay channel which is considered one of the most important de-
cay modes in SM precision studies as well as probing for new
physics. While a recent update from CMS suggests a suppression
of observed events relative to SM predictions in the Higgs decay
to diphoton [3], the ATLAS experiment reported an excess of the
same [4]. Conﬁrmation of such suppression or excess with larger
integrated luminosity would signal various new physics BSM ef-
fects contributing to the decay mode h → γ γ , and strongly con-
straining the corresponding theoretical models.
Many theoretical frameworks have been developed that could
potentially answer major questions still not fully accounted for by
the SM and which in the ﬁrst place motivate BSM studies, and
which have thus far not been probed by previous colliders. A can-
* Corresponding author.
E-mail address: yazid.delenda@gmail.com (Y. Delenda).0370-2693 © 2013 The Authors. Published by Elsevier B.V.
http://dx.doi.org/10.1016/j.physletb.2013.12.032
Open access under CC BY licensedidate model for new physics at the LHC that was proposed some
time ago is that of gauged unparticles which couple to the SM
through relevant interactions organized in an effective ﬁeld theory.
This model can enhance or diminish the diphoton rate via weak
interactions giving rise to new interesting signals in the ATLAS and
CMS detectors. More precisely the Higgs diphoton decay h → γ γ
is a loop-induced process meaning that it could potentially be sen-
sitive to the presence of new charged states that couple to the
Higgs boson. As such the phenomenology of charged unparticles
carrying SM gauge quantum numbers at the LHC provides a strong
constraint for unparticle gauge parameters.
The effects of tree-level gauge-singlet spin-0 unparticles on
Higgs decay to diphoton phenomenology have been considered in
Ref. [5] where a sizible deviation from SM predictions was found.
It is thus expected that charged loop effects would also produce
noticeable impact. In this Letter we propose a BSM contribution to
the diphoton Higgs decay width, without affecting the Higgs bo-
son production through gluon fusion gg → h at the LHC, by means
of calculating the loop contributions of the weakly-gauged spin-0
and spin-1/2 color-singlet unparticles that depend on the main pa-
rameters of the gauge unparticle model. We study the conditions
under which these BSM loop contributions can explain the ob-
served excess in h → γ γ at the LHC. To the best of our knowledge
this work forms a ﬁrst unparticle loop calculation in the literature.
The investigation of spin-1 and spin-2 charged unparticles will be
discussed in an other work.
We note that embedding the unparticles into the weak gauge
group introduces couplings to the Z boson and yields a correction
in h → Zγ decay width and affects electroweak precision tests. In
the present work though we only focus on the effect of spin-0 and.
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cess h → γ γ which leads to an enhancement or suppression of
the Higgs diphoton width with a suitable choice of the gauged un-
particle parameters. A detailed analysis of precision measurement
constraints and the investigation of the correction to h → Zγ pro-
cess and its correlations with h → γ γ decay rates are left for a
future work.
Unparticles, in the original formulation proposed by Georgi [6],
are described by local conformal ﬁelds “U” with scale dimen-
sion dU , weakly coupled to the SM ﬁelds through higher dimen-
sional operators in a low-energy effective ﬁeld theory. For the
spin-0 unparticle ﬁelds Us , the free propagator is [7]:
Us (p,μs) =
A(dUs )
2 sin(πdUs )
i
Σ s0(p)
, (1)
where Σ s0(p) ≡ (μ2s − p2 − i)2−dUs , p being the momentum, μs is
the infrared cutoff incorporating conformal symmetry breaking
(CSB) in the spin-0 unparticle sector, and A(dUs ) is expressed as:
A(dUs ) =
16π2
√
π
(2π)2dUs
Γ (dUs + 12 )
Γ (dUs − 1)Γ (2dUs )
, (2)
with 1 < dUs < 2. Spin-1/2 unparticles, U f , with scale dimen-
sion dU f are deﬁned in analogy to the spin-0 case, by taking the
spin-1/2 unparticle propagator to be:
U f (p,μ f ) =
A(dU f − 1/2)
2cos(πdU f )
i
(/p − μ f )Σ f0 (p)
, (3)
where /p = γ μpμ , Σ f0 (p) ≡ (μ2f − p2− i)3/2−dU f , 3/2 dU f < 5/2
and μ f is the infrared cutoff incorporating CSB in the spin-1/2
unparticle sector.
The generalization of the Georgi’s unparticle model to a gauge
theory has ﬁrst been achieved in [7], by making Georgi’s non-
local unparticle action corresponding to the unparticle propagator
gauge-invariant via the introduction of a Wilson line W (x, y) be-
tween the two unparticle ﬁelds Ui(x) and Ui(y) as follows:
SUi =
∫
d4xd4 yU †i (x)˜−1Ui (x− y)W (x, y)Ui(y), (4)
with ˜−1Ui (x) the Fourier transform of 
−1
Ui (p) and the Wilson line
is W (x, y) = exp(−igUi T a
∫ y
x A
a
μ(w)dw
μ), with T a the generators
of the gauge group in the unparticle representation. Here the sub-
script i refers to the scalar and fermion cases.
The Feynman vertices for one and two gauge bosons coupled to
two spin-0 unparticles respectively are [7]:
gUsΓ
aμ
s (p,q) = igUs T a(2p + q)μΣ s1(p,q),
ig2UsΓ
abμν
s (p,q1,q2)
= ig2Us
[{
T a, T b
}
gμνΣ s1(p,q1 + q2)
+ T aT b(2p + q2)ν(2p + 2q2 + q1)μΣ s2(p,q2,q1)
+ T bT a(2p + q1)μ(2p + 2q1 + q2)νΣ s2(p,q1,q2)
]
, (5)
while those for two spin-1/2 unparticles are [8]:
igU f Γ
aμ
f (p,q)
= i gU f
2
T a
[
γ μ
(
Σ
f
0 (p + q) + Σ f0 (p + q)
)
+ (2/p + /q − 2μ f )(2p + q)μΣ f (p + q)
]
,1ig2U f Γ
abμν
f (p,q1,q2)
= i
g2U f
2
[
(2/p + /q1 + /q2 − 2μ f )Γ abμνs↔ f (p,q1,q2)
+ γ μΓ abνf (p,q2,q1) + γ νΓ abμf (p,q1,q2)
]
, (6)
where the spin-0 and spin-1/2 form factors are:
Σ
s/ f
1 (p,q) =
Σ
s/ f
0 (p + q) − Σ s/ f0 (p)
(p + q)2 − p2 ,
Σ
s/ f
2 (p,q1,q2) =
Σ
s/ f
1 (p,q1 + q2) − Σ s/ f1 (p,q1)
(p + q1 + q2)2 − (p + q1)2 , (7)
and Γ abμf is given by:
Γ
abμ
f (p,q1,q2) = T aT b
(
2pν + qν1
)
Σ
f
1 (p,q2)
+ T bT a(2pν + 2qν2 + qν1)Σ f1 (p + q2,q1). (8)
In Eqs. (5) and (6) gUi denotes the coupling between unparticle
ﬁelds Ui and SM gauge bosons. In our case of Uem(1) external
gauge bosons it is suﬃcient to replace the generators T a → 1 in
the above vertices.
In what follows, and in order to incorporate unparticle loops
into the h → γ γ process without affecting gg → h production or
h → gg decay channel, we consider that unparticle ﬁelds Ui are
SU(3)c singlets. We also assume that unparticle loop contributions
do not affect the other production rates of the Higgs boson.
The coupling of the Higgs ﬁeld H to Us and U f unparticles is
described by:
L= λHUs
Λ
2dUs−2
U
H†H U †sUs + λ f
Λ
2dU f −2
U
H†HU f U f , (9)
where ΛU is the cut-off of the theory, which is inserted here for
dimensional reasons because of the unusual mass dimension dUi
of the unparticle ﬁelds. λHUi are the unknown dimensionless cou-
plings between the Higgs and the charged spin-0 and spin-1/2
unparticles. Upon EWSB where the Higgs ﬁeld H develops a VEV,
〈H〉 = v/√2 (v = 246 GeV), it contributes a universal mass shift
of order (M2Ui )
2−dUs = λHUi v2/2Λ
2dUi−2
U to the IR cut-off scale
(μ2i )
2dUi −2.
The trilinear couplings between the physical Higgs boson h and
the spin-0 and spin-1/2 unparticle ﬁelds after the Higgs develops
a VEV are given by the relevant terms:
L⊃ 2(M
2
Us )
2−dUs
v
hU †sUs +
(M2U f )
2−dU f
v
hU f U f . (10)
From the interaction Lagrangian, Eq. (10), we can obtain the fol-
lowing effective Lagrangian for the hγ γ coupling:
L=
∑
i
αemd(rUi )Q
2
Ui FUi
8π v
hFμν F
μν, (11)
where αem is the ﬁne-structure constant, d(rUi ) is the dimension
of the unparticle representation rUi (d(rUi ) = 1 for color-singlet
ﬁeld), QUi are the electric charges in units of |e|, Fμν denotes the
photon ﬁeld strength and FUi are the form factors given by:
FUi =
(M2Ui
μ2i
)2−dUi
AUi , (12)
where AUi are unparticle loop functions which will be expressed
presently. Finally, from the Lagrangian (11), which represents the
I. Aliane et al. / Physics Letters B 728 (2014) 549–553 551Fig. 1. Feynman diagrams describing the decay h → γ γ mediated by charged spin-0
and spin-1/2 unparticle ﬁelds.
effective interaction between Higgs and photons, the enhancement
factor with respect to the SM decay width is given by:
Rγ γ =
∣∣∣∣1+ λHUi
2Λ
2dUi−2
U
v2
(μ2i )
2−dUi
Q 2Ui d(rUi )AUi
A(τW ) + Nc Q 2t A(τt)
∣∣∣∣2,
where Nc = 3 is the number of colors, Qt = +2/3 is the top quark
electric charge in units of |e| and A(τt), A(τW ) are the well-known
spin-1/2 and spin-1 SM loop functions given by:
A f (τ f ) = 2[τ f + (τ f − 1) f (τ f )]
τ 2f
,
AW (τW ) = −[2τ
2
W + 3τW + 3(2τW − 1) f (τW )]
τ 2W
, (13)
with
f (τ ) =
{
arcsin2
√
τ for τ  1,
− 14 (ln 1+
√
1−τ−1
1−
√
1−τ−1 − iπ)
2 for τ > 1,
(14)
where τi = m2h/4m2i . For mh 
 125 GeV, the SM contribution is
ASM = A(τW ) + Nc Q 2t A(τt) 
 −6.48. We note that in the SM lim-
its, dUs → 1 and dU f → 3/2, the enhancement factor (13) reduces
to that of the usual spin-0 and spin-1/2 new physics particles.
We show in Fig. 1 the unparticle loop Feynman diagrams con-
tributing at leading order to h → γ γ . The structures of non-
standard propagators and the complicated Feynman vertices lead
to the non-applicability of the tensor reduction recipe for the inte-
grals corresponding to the diagrams in Fig. 1. However, by making
a Taylor expansion of Σ s/ f0 (p+q) for small y = q2+2p.q and look-
ing at the large p region of the loop integration, we can see that
the integrals of the said diagrams are highly suppressed in the ul-
traviolet regime and largely dominated by the infrared region. In
this asymptotic limit the effective vertices with one and two pho-
tons γUiUi and γ γUiUi , respectively corresponding to diagrams
(a) and (b), behave as, for the spin-0 case:
Γ
μ(ν)
s ∼ 2(2− dUs )k
μ(ν)
(μ2s − k2)ds−1
,
Γ
μν
s ∼ − 2(2− dUs )
(μ2s − k2)dUs−1
[
gμν − 2(1− dUs )k
μkν
(μ2s − k2)
]
, (15)
and for the spin-1/2 case:
Γ
μ(ν)
f ∼
2(2− dU f )γ μ(ν)
(μ2f − k2)
dU f −3/2
,
Γ
μν
f ∼ 2
(
3
2
− dU f
)−/kgμν + 2(γ μkν + γ νkμ)
(μ2f − k2)
dU f −1/2
. (16)
The usual spin-0 and spin-1/2 vertices are recovered by taking the
limits dUs → 1 and dU f → 3/2 respectively.
It is worth pointing out that the spin-0 unparticle vertices in
Eqs. (15) lead to a non-gauge-invariant total amplitude while thoseof spin-1/2 unparticle in Eqs. (16) lead to gauge-invariant ampli-
tudes for each of the graphs (a) and (b) individually. This problem
is familiar in the literature (see e.g. Ref. [9]). In fact, after using
Feynman parameters and shifting loop momentum variable for the
calculation, a gauge-invariance-violating term proportional to gμν
arises. This problem is similar to that encountered in the regu-
larization scheme when carrying out the calculation of the Higgs
decay to diphoton in the Higgs–Goldstone boson scalar theory [9].
Using the argument of Dyson’s prescription [10] for recovering
gauge invariance in the spin-0 case, the total one-loop contribu-
tions of spin-0 and spin-1/2 unparticles to the decay diagrams of
Fig. 1 are respectively given by:
AUs (dUs , τUs ) =
−2 sin(πdUs )
A(dUs )Γ (dUs )Γ (2− dUs )
× [αB(3− dUs ,3)B(3− dUs ,dUs )
+ βB(4− dUs ,4)B(4− dUs ,dUs )
]
, (17)
with α = 4(2− dUs ), β = 16(2− dUs )2τUs , and
AU f (dU f , τU f )
= 2cos(πdU f )
A(dU f − 1/2)Γ (dU f − 1/2)Γ (5/2− dU f )
× [γ B(5/2− dU f ,2)B(5/2− dU f ,dU f − 1/2)
+ δB(7/2− dU f ,3)B(7/2− dU f ,dU f − 1/2)
+ ηB(9/2− dU f ,4)B(9/2− dU f ,dU f − 1/2)
]
, (18)
with
γ = 4(2− dU f )2,
δ = 8{2(2− dU f )2[(5/2− dU f )τU f − 1]+ (3/2− dU f )},
η = 32(5/2− dU f )τU f
[−2(2− dU f )2 + (3/2− dU f )], (19)
where τUi = m2h/4μ2i and B(a,b) stands for the beta function. In
the limits dUs → 1 and dU f → 3/2 we recover the familiar spin-0
and spin-1/2 SM loop functions for the decay h → γ γ .
We note that, in Refs. [7,11], the sum of one scalar unparti-
cle loop contribution with a ﬁxed number of gauge boson legs is
just equal to (2 − dUs ) times the usual one particle loop contri-
bution. However this result is speciﬁc only for Green functions of
gauge bosons where all interaction vertices are pure unparticles in
the sense that they are functions of the propagator Σ s/ f0 (p+q). In
our case, when computing the Higgs diphoton decay via scalar un-
particle loop, the non-gauge unparticle interaction vertex between
unparticles and Higgs boson, hUsUs , does not arise from the gauge
model of unparticles but it is taken to be standard, and thus this
fact violates the applicability of the said result of Refs. [7,11] in
our case. Furthermore if we apply our approximated vertices given
by Eq. (15) for calculating scalar unparticle contribution to vacuum
polarization we exactly reproduce the result obtained by multiply-
ing (2−dUs ) by the scalar particle contribution, as in (e.g.) Ref. [7].
In Fig. 2 we plot AUs and AU f as a function of scale dimen-
sions dUs and dU f respectively. It is clear from the plots that AUi
depend sensitively on the scale dimensions. For values of the IR
cut-off scale μs  300 GeV and μ f  100 GeV, AUi are practically
independent of μi . Contrary to AUs which is strictly positive, AU f
ﬂips sign in the range 1.8 < dU f < 2.08 and gets large positive val-
ues when dU f ∼ 5/2. This behavior makes the phenomenology of
spin-1/2 unparticles much different and more important since the
corresponding contribution can be constructive or destructive with
that of the SM, unlike the spin-0 case which can only be construc-
tive. This change of sign is essentially due to the second vertex in
552 I. Aliane et al. / Physics Letters B 728 (2014) 549–553Fig. 2. The loop functions (a) AUs and (b) AU f as a function of dUs and dU f re-
spectively for mh = 125 GeV and for different values of μi in the range [100 GeV;
500 GeV]. In plot (b) we have only shown the range 1.5 < dU f < 2.2 for clarity.
Eq. (16) originating from the diagram (b) which has no equivalent
in the SM and which vanishes in the SM limit dU f → 3/2.
The loop function AUs vanishes in the limit dUs → 2 reﬂecting
the decoupling of the spin-0 unparticle ﬁeld from the Higgs sector.
This fact can also be seen from the individually vanishing couplings
in Eq. (15) in the said limit. Furthermore this decoupling is natural
because spin-0 unparticles become non-dynamical when dUs → 2.
On the other hand, unlike the spin-0 case, AU f does not vanish
when dU f → 5/2. As a result spin-1/2 unparticle ﬁeld does not
decouple from the Higgs sector in this critical limit. This lack of
decoupling is explained by the non-trivial spinorial structure of the
couplings in Eqs. (16). Furthermore when dU f approaches 5/2 the
spin-1/2 propagator U f becomes exceedingly UV-sensitive and
the action in Eq. (4) can no longer be used [12]. This scenario is
familiar from the qq¯ scattering through a gluon with a spin-1/2
colored unparticle vacuum polarization loop [12].
In our analysis we take the energy scale of the unparticle theory
ΛU = 1 TeV. We use the data reported by the ATLAS Collaboration
on a Higgs boson mass mh = 125 GeV and the recent excess in
diphoton rate Rγ γ = 1.65±0.24 to constrain the unparticle param-
eters. We consider QUi = 1 for simplicity. The rate Rγ γ is sensitive
to the variation of 3 parameters: the coupling λHUi , the scale di-
mension dUi and the IR cut-off scale μi . The best ﬁt regions in the
plane (dUi , λHUi ) for spin-0 and spin-1/2 cases are shown in Fig. 3
and Fig. 4 respectively. For the case of spin-0 Us , an enhancement
in Rγ γ requires a negative Higgs-unparticle coupling λHUs and is
suppressed for a large μs since 1/(μ2s )
2−dUs cannot be larger than
1 in the allowed range 1 < dUs < 2. For a speciﬁc value of μs
of order of electroweak scale, a signiﬁcant enhancement happens
only for very large negative values of λHUs , which conﬂicts with
naturalness and vacuum stability of the Higgs potential. We may
understand this from the fact that the Higgs-unparticle couplings
are suppressed as λHUs/Λ
2dUs−2
U .
However, as is well known, stability of the Higgs potential and
perturbativity of the underlying dynamics of the theory can pro-Fig. 3. Contours for different values of the enhancement factor Rγ γ in the case of
charged spin-0 unparticles as a function of dUs and λHUs for ΛU = 1 TeV, μs =
100 GeV and QUs = 2.
vide a cut-off for the scalar sector parameters. In fact, the corre-
sponding scalar potential due to the negative coupling λHUs has
the following form:
V (H,Us) ⊃ λHUs
Λ
2dUs−2
U
H†HU †sUs +
(
μ2s
)2−dUsU †sUs
+ λUs
(Λ2U )
2dUs−2
∣∣U †sUs∣∣2 − μ2H ∣∣H†H∣∣+ λH ∣∣H†H∣∣2,
(20)
where μH = mh/
√
2 and the Higgs self-quartic coupling λH =
m2h/2v
2 
 0.13 (mh 
 125 GeV). In order to ensure stability in
the Higgs potential due to this negative quartic coupling, we re-
quire the usual condition |λHUs |  2
√
λHλUs = 0.72
√
λUs , where
the scalar self-quartic coupling λUs is positive and bounded from
above to preserve the perturbativity of the theory. The large nega-
tive couplings λHUs required by the enhancement in the h → γ γ
would lead to large values of λUs which should be within the
border of perturbation theory, i.e. λUs/4π ∼ O(1), leading to the
constraint −2.5 λHUs < 0.
One can work around the large negative quartic couplings
problem and fulﬁll the coupling bound by taking a large charge
QUs of Us since the contribution to the rate Rγ γ grows as
λHUs Q 2Us/(μ
2
s )
2−dUs . For example, taking Us charge to be 2 instead
of 1 scales up the value of λUs by a factor of 4. With the coupling
bound −2.5  λHUs < 0, a signiﬁcant enhancement requires that
μs be smaller than the electroweak scale.
In Fig. 3 we illustrate a contour plot in the plane (dUs , λHUs )
for a ﬁxed value of ΛU = 1 TeV in the region 1 < dU f < 1.5 for
different values of Rγ γ . In the plot, we have ﬁxed μs = 100 GeV
and QUs = 2. As can be seen from Fig. 3, for −2.5 λHUs −1.1,
an enhancement of a factor of 1.8 is possible in the region 1 
dUs  1.31. The measured value Rγ γ = 1.65 is achieved if the
Higgs-unparticle coupling is in the range −2.5  λHUs  −0.9 for
1 dUs  1.36.
For the spin-1/2 case the situation is different since for differ-
ent regions of scale dimension dU f , different spin-1/2 loop effects
arise. An enhancement in Rγ γ requires either a negative or pos-
itive λHU f due to the form of AU f which ﬂips from positive to
negative. Hence for a ﬁxed sign of λHU f the spin-1/2 contribution
can either suppress or enhance the rate depending on the range of
the scale dimension dU f . Here we focus on λHU f < 0. Therefore an
enhancement in Rγ γ gives the allowed ranges 1.5 < dU f < 1.8 and
2.08 < dU f < 2.5 in which AU f is positive. A negative coupling is
consistent with naturalness only for a speciﬁc range of dU f corre-
sponding to the large correction to the rate of h → γ γ for which
AU f is signiﬁcant. This can arise only when dU f is close to the crit-
ical limit 2.5. In such a limit, we avoid dealing with a large charge
I. Aliane et al. / Physics Letters B 728 (2014) 549–553 553Fig. 4. Contours for different values of the enhancement factor Rγ γ in the case
of charged spin-1/2 unparticles as a function of dU f and λHU f for ΛU = 1 TeV,
μ f = 500 GeV and QU f = 1.
QU f as opposed to the spin-0 case. It is interesting to note that,
unlike the spin-0 case, the rate Rγ γ grows with μ f since the fac-
tor 1/(μ2f )
2−dU f can be larger than 1 in the range 2 < dU f  2.5.
In Fig. 4 we illustrate the contour plot of the ratio Rγ γ in
the plane (dU f , λHU f ) in the region 2.3 < dU f  2.5 for different
values of Rγ γ . Here we have ﬁxed μ f = 500 GeV and QU f = 1.
We see that for −3  λHU f  −1.35, an enhancement of a fac-
tor of 1.8 is possible for 2.395  dU f  2.5. The measured value
Rγ γ = 1.65 is reached if the Higgs-unparticle coupling is in the
range −3 λHU f −0.8 for 2.38 dU f  2.5.
In summary we have studied the Higgs to diphoton decay in-
duced by spin-0 and spin-1/2 charged unparticles. The loop func-
tions we obtained actually reproduce the familiar case of matter
ﬁeld in the SM limits dUs → 1 and dU f → 3/2. The decoupling
from the Higgs occurs only in the case of spin-0 unparticles in
the critical limit dUs → 2. We have shown that the unparticle loop
contributions have an important impact on Higgs phenomenology
at the LHC and can explain the excess in h → γ γ observed by
ATLAS experiment. In the spin-0 case, an enhancement in Higgsdiphoton decay rate requires a negative coupling λHUs and a large
electrical charge to restore the naturalness and vacuum stability,
while in the spin-1/2 case an enhancement can be obtained by ei-
ther negative or positive coupling to the Higgs boson depending
on the scale dimension dU f due to the ﬂipping of the sign of the
spin-1/2 contributions. In both cases, a signiﬁcant enhancement of
h → γ γ selects a very special region of the unparticle parameters.
The present data of ATLAS in diphoton decay rate of SM-like Higgs
boson around 125 GeV serve to constrain the unparticle parame-
ter model. The results we have obtained can be generalized to the
gg → h production channel which is a dominant process at the
LHC.
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